It was demonstrated the possibility that the spontaneous spike in the guinea pig taenia caecum was due to Cat" entry, when Na' in the bath fluid was reduced or abolished (1-3). Furthermore, in Nay'-free (tris) solution acetylcholine slightly depolarized the membrane but no change in spike frequency was observed (4). The aim of this paper is to study the effects of a reduction in external Na' concentration on the actions of acetylcholine, hista mine, 5-hydroxytryptamine and oxytocin on smooth muscle preparations.
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A piece of the taenia caecum (taenia coli) from the male guinea pig (300-400 g) was suspended in a 30 ml organ bath filled with Locke Ringer solution kept at 32'C. A piece of uterus from the castrated rat (150-200 g) was also suspended in the same organ bath filled with Locke Ringer solution kept at 23°C. The tracheal muscle preparation prepared with the method of Takagi, Takayanagi and Fujie (5) was suspended in the same organ bath kept at 38°C. Responses to the drugs were recorded through an isotonic lever. To obtain the concentration action curves of the agonists, the cumulative technique (6, 7) was used. Locke Ringer solution was gassed with a mixture of 95 % 02 and 5 % CO2.
To test effects of the drugs on membrane activity, the experiments were made with strips of the taenia caecum from the male guinea pig (300-400 g). About 40 mm in situ length of the taenia caecum was dissected free from the underlying tissue and mounted in the sucrose gap apparatus (8) . Locke Ringer solution kept at 32°C was also used in this apparatus. In this apparatus an arrangement was made, using a mechano-electric trans ducer (RCA-5734), to record isotonic contractions of the smooth muscle with electrical changes.
Locke Ringer solution used contained 9.0 g of NaCl, 0.4 g of KC1, 0.2 g of CaC12 0.2 g of MgCl2i 0.5 g of NaHCO3 and 0.5 g of glucose in a litre. NaCl-free Locke Ringer solution in this paper was made by replacement of NaCI with isotonic sucrose and 10 NaCI-Locke Ringer solution by replacement of 90% of NaC1 with sucrose. Each result is presented as the mean of at least 15 experiments.
After the concentration action curves of the agonists were obtained with all the smooth muscle preparations suspended in normal Locke Ringer solution, the same preparations were immersed in NaC1-free Locke Ringer solution. All the preparations were spon After this, the agonists were in turn given into the bath fluid.
Acetylcholine, histamine and 5-hydroxytryptamine were tested on the taenia caecum and tracheal muscle. After the responses to histamine and 5-hydroxytryptamine were abolished or greatly reduced in NaCI-free Locke Ringer solution, acetylcholine still con tracted the smooth muscles (Fig. 1) . In some preparations the responses to acetylcholine were also greatly reduced by immersion of the preparations in NaCl-free Locke Ringer solution. When these preparations were immersed in 10% NaCI-Locke Ringer solution, only acetylcholine contracted them. The contraction produced by acetylcholine in NaCl free Locke Ringer solution was antagonized by atropine (3 x 10-8 g/ml).
Oxytocin and acetylcholine were used as test agonists on the rat uterus. When the uterus did not respond to oxytocin in NaCl-free Locke Ringer solution, acetylcholine still contracted it (Fig. 1) . These results indicate that the contractions produced by hista mine, 5-hydroxytryptamine and oxytocin are more dependent on external sodium ion than that by acetylcholine.
Acetylcholine, histamine and 5-hydroxytryptamine depolarized the membrane and made spike more frequent in normal Locke Ringer solution. As soon as the preparation was immersed in NaCl-free Locke Ringer solution, membrane was gradually depolarized and spike became more frequent. These phenomena accompanied an increase of tension.
Spike in NaCI-free Locke Ringer solution disappeared within 40 minutes. After mem brane potential reverted to the orginal resting potential, acetylcholine slightly deploarized the membrane but spike was not obtained in NaCI-free Locke Ringer solution.
In some preparations whose membrane was kept depolarized in NaCI-free Locke Ringer solu tion, acetylcholine was without any effects on the membrane but tension increased. Where as acetylcholine generally depolarized the membrane of the taenia caecum, the depolar izing effects of histamine and 5-hydroxytryptamine were abolished not only in NaCI-free but also in 10% NaCI-Locke Ringer solutions. These phenomena were demonstrated in Fig. 2 . The facts that the smooth muscles in NaCl-free solution were contracted by only acetylcholine but not by histamine and 5-hydroxytryptamine are thought to be mainly due to the depolarizing effect of acetylcholine.
